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(57)Abstract: 

PURPOSE: To obtain a thick N-layer whose crystal 
property is good by a method wherein an AIN buffer layer is 
formed on a sapphire substrate and an N-layer composed of 
an N-type GaN-based compound semiconductor is formed 
on it by a halide vapor growth method. 
CONSTITUTION: A sapphire substrate 2 is attached to a 
susceptor of an MOVPE apparatus; an AIN buffer layer 3 is 
formed: after that, an N-type GaN layer 4 is formed at a 
growth speed of about 1jam/min by using a halide vapor 
growth apparatus. Then, a second N-type layer 8 of N-type 
GaN and an I-type GaN layer 5 are formed by an MOVPE 
method; electrodes 6, 7 are evaporated; a light-emitting 
diode is completed. When the second N-layer 8 which has 
been grown precisely by the MOVPE method is formed on 
the first N-layer 4, a crystallinity of the Hayer 5 can be 
made much better. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



http ://www 1 9.ipdl.ncipi.go.jp/PA 1 /result/detail/main/wAAAkLaGhQD A40208 1 484P 1 .htm 1 2/27/2004 



Best Available Copy 



Searching PAJ 



Page 2 of 2 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http ://www 1 9.ipdl.ncipi .go.jp/PA 1 /result/detail/main/wAAAkLaGhQDA40208 1 484P 1 .htm 1 2/27/2004 



® h * a»»/T(jP) © & & a g ^ 53 

©2:li§*#l* (a) ^2-81434 

Hm"?''^ ****** ^2^(1990)3 ^228 

gam* jg^oat i (^4S) 



®& m 5S 63-23 2887 
@iB 61 BS63(1988) 9^16B 



mam, 

SOS** 

2. » i* » * © m DB 

C a ... N : 1-0 * £ tf ) ^^/xoa^, 

£4***<* ( A i . G a ... N : 1-0 * AC) * 

IB a * 7 r W T«ffl±«fi2N»IHJfc:H<fcT;i,i 
-OA ( A i N ) ^^*2*^ y 7 T a*«£ft«*, 

a * <t * tt * « « 58 ft * * . 
C SX ± © « /g 5} 5J 3 

Ctt*ttMM 



as*. *a©»*^-f*-K±urGaN&© 

********* »s*j£a***:y!ia*±-, r ^ 
(movpe) ± ^ ? 4 v amnzBim * 



-453- 



a m ti m < *j - ic w « a < £t&i*n«#s4<**. 

-3?, *7y-fT3«-tCHtfK HI* N SG a 

jcx ffl m -c s fc . Battoat>»^NW 
St la r ft te S3 A , t77^7aiS±icafl:Trt,i 

* a w i* « « s is s* ic a r «*nt<)<07 

MtftlflM 
T * . 

H(i*»W®S(*ffl'I-3S»01IC«*JBrt^4 
iffi * c 38 ((0001) 35) £ f * * 7 7 4 T fi« 

t*3r^lcaR0«lt/t. * 7 t 4 T 5 (5 

* 2i / N H , * I. 5 * / 5x . I- U A + a, r 
C — 9 /» (TMA) *l5il/»oad76 #113 
tt I* L . A i N^bflt * '< *7rJ93*»*W0. 

* © (ft % *<Ot7 7 ^TSfi2tMOVPEa 

^cjRo«»tfc. sKsoaa:* 9oor 

ib-C. X fil<0 JbSfiBIC 0D * fife *n c a IC 



«ffl¥2-81484 (2) 

t* (Aii Ga... N ;X-0 * * O ) ^ -i'i 4 N 
4tt*<Bf* (A*. Ga.., N : 1-0**0 * 

><-ryTm±.tZUm*"14 K » *§ fit fi ffi IC J: 0 

7 rSOBAL, *<D'<»:7tB<!>±k:NS 
* * K«*BJfcfttt-CJ&j£Lfc<DT. w^eatto 

&ICJ3at£0At*l*^N/5r*ftar**:<Z>-?$8ft 
tt * a ^ f: *> I a®fiflttfc|S)Jt*tt*c,fcj&«T7 

n^CaCii. N H , 4, 'J T A* X N , * 

ioooricfcitt*n*:*7 r a t mm 2 ic i&j * r 

filft. »aiiCaC/^10«//^, NH> & 1. 
0 < / # . N.# 2. 0i/*x£Cfc. «T 7 t -f T 

f3 4 ©JJSI1 20<a -e<Oi&SaffiHtttlaa 

E 55H<OKl6£<D * * r 9 IC UK L . t LT, 
tLT, ^7r-fTSIff2* 1000 t IC fin » L T . 

* * 'JTtfAUTH, * 2. 5^1 /» * NH. * 
I. 5 i / *K ► 9>*JHr«>9A. (TMG) * IS 

■f/5}<0»a-C123»fiSUtlftt, HH»2ia(ONS 
(DG a N *r * ££ S 3? 2 NfSa^JesJcL/t. 

ccic. t7T-(TSiS2* 90oricur. h. 

* 2.Si/#. NH* * l.5«/4x. TMG*IS 
mt/&^ S/x**g£» (0E2) *10 '«//»<O 



-454- 



tfGa¥2-8148<!(3) 



B 5 *HJ9 l.OumtZJ&fSL Lfc. 

3liNES4ft(/3I2NHa<DOT2iia 
5fl)J:ffii:TA,{sDAl8ffiG, 7 * « tf L T * 
Jfi * 4 * - KtlBfilfc. 

inh4. « 2 n a a a cs i a s © »r s o sa a a 
^a, » x * jv* - c j: « s« a «f te (bub 
eo) cio, *n-en. ai?>ieatt*»*nT 

* c £ * -> *: . 

. -t E X It W T 11 . MOVPEffiT?«rt*n 
/:«l^2 NH*RmP4i«s I B 5 <D 13 fl tt 

L^l'I^^ j8lNB40li:, MOVPE 

lascaattii, n a *■ * * k » 40 a ft £ 

l*TS!tftSi*'fc4><DK:tt-<T3Sl=ft< K tz m 



* t *l* 4S0f» rfiO. » 3t « at < tt _h U IX ) 11 
lOacd T? f> -» • 

m 2 gttja 

rB3*»*Bie**i'-* (MBE) ICJtO 
ft A Lte 4><DTfc *. 

»l*tt«iH«CUT. 3£flS * c SB ((0001) 

* 7 r 4 Tff«2*MBE»n<D*-fcr*K:ltt*7 

tttt*:. ^7r-frafi2^ sooricio 

»»*-*t. t 7MTfi«2<o£iB±ica{k7 

Jfc t - * A. { A / N ) 7 rB3*tt 

sooa one S CJBtf, Lfc. 
«(Dft091 NJS4, 912N18. IBS.* 

NB4. 31 2 N » 8 I a 5 OWEOHOa^ 

m x * - IC J: & s « a Iff tt (aaEH 



X, C <D » A ^ -f * - K 1 <D « *i - * <D x -< 
* t-*(14S0n« T?*»J. (f4-t«£B:) II 

A * *»W#*©*flECJ:ntf* M 8 E T JB * 

*nyt'<*7T«3Ttt* sii nikog 1 n<o 

Jfc ft <0 t* # , '<77TS3tMOVPEtaftS 

^fctoitt-ir, ^-c^ttt, -t <o *= *> c , 
31 1 n a 4 , ai2Na8at/]ffl5o/&i3attA< 

X, 7rB3li. 1f7r^ 78IS2* 500 

C IC t T M B E "C mtSL L tz <D T . * IS t? 6 -> . 
X * * 15 9) * £ 11 . /<77rfl3ll$eat£ 

M a 4 , JB2NB8at;ia5<OiP8fflttfi<Al> 

c(D/ttti:(,MBer^77riS3ftt5$ir 

S3 - SOOT: fi<21 L t> . 



X. AT 1 N S 4 „ S2N9Sfttf ISSiD«t3 

att«-a<rafc»icn, /<y7rS3<off*ii 

100- 1000A i«ai L**. 
A » ± K X * W 7? II * 811 MS 4 , 31 2 N B 8 
RVl9StGaNriB«U/:A«, Ai. G ■ 

4.Basom«'xsavi 

i k 2 7 t.< ram. 

3 - v 7 y a 4 1 N B 8 * 31 2NS 

s — i a i 

pi £ * a * * & 

« a a s s is 



-455- 



If 



# 



ft ra¥2-8148<l (40 




®« ^ # n ssj^^sm^aiz^Br (#^l) £AB*3*rt 



-456- 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

f$ BLACK BORDERS 

5& IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
^ GRAY SCALE DOCUMENTS 

j2) LINES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: • ■ • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 



